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Role of arginine in the progression of Staphylococcus aureus
infection in macrophages through the lens of bacterial metabolism
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3 Affiliated Yiling Hospital of China Three Gorges University & Yiling People’s Hospital, Yichang, Hubei, China

Abstract: Staphylococcus aureus, a common foodborne pathogen causing hospital-acquired
infection, poses a grave threat to public health and safety, resulting in a substantial economic
burden on the society. As a conditionally essential amino acid, arginine exhibits a dual role in the
infection of S. aureus and the immune response of the host. On the one hand, arginine synthesis and
catabolism are involved in pathogenic processes such as the biofilm formation and antibiotic
resistance of S. aureus. On the other hand, arginine metabolites play an important role in anti-
infective immunity, tissue repair, and wound healing through the modulation of macrophage
polarization, immune modulation, metabolic reprogramming, and signaling. Recent studies suggest
that arginine metabolism constitutes a regulatory hub for S. aureus-macrophage interactions, and its
metabolic balance affects the progression and regression of infection and anti-infection.
Consequently, targeting the arginine metabolic pathway to impede S. aureus infection by regulating
host-pathogen metabolic interactions has emerged as a novel anti-S. aureus therapeutic strategy
with significant translational medical relevance. In this review, we focus on the metabolic
utilization of arginine to describe how S. aureus and macrophages exert their respective biological
functions by competing for the utilization of arginine. In addition, we summarize the changes of
arginine levels in macrophages during S. aureus infection to explore the feasible research directions
and challenges of regulating arginine metabolism as a potential antimicrobial strategy in the future.
Keywords: Staphylococcus aureus; bacterial metabolism; arginine; macrophages; biofilm
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